DEVELOPMENT OF A 750x750 PIXELS CMOS IMAGER SENSOR FOR TRACKING APPLICATIONS
The CIS device features 750x750 rectangular pixels with 20μm pitch. The geometrical pixel fill factor is high (around 60%) with a topology of the sensitive zone optimised for applications based on centroiding measurements. The pixel circuitry is based on a photogate topology in order to allow real correlated double sampling processing (and thereby lower temporal noise). Only one output stage is implemented which is sufficient for most of the sensor applications. The charge to voltage conversion factor has been designed to be equal to 10μV/e-, which is a compromise between temporal noise (in e-) and dynamic range. Masked lines are implemented to track the dark current variation and to measure the column fixed pattern noise (FPN). The video output is on-chip sampled, using CDS stages, cancelling pixel FPN and kTC plus low frequency noises and significantly relaxing the external video chain design compared to CCDs. An outstanding feature of this device is its on-chip control and timing function. From simple master clock and control bus, this function operates the image sensor and generates synchronization signals for the processing of the analogue output signal (digitization…). The on-chip control and timing function makes the device operation easier by drastically reducing the number of clocks to be applied. Several read-out modes are available: (i) autonomous continuous mode; (ii) variable integration time mode; (iii) fast total flush; (iv) multiple read-out mode; (v) dynamic windowing 
DEVICE DESCRIPTION
The CIS dedicated to the miniature star tracker is built using AMIS 0.5μm CMOS technology. General overview of the device is depicted in Fig. 2 and Fig. 3 shows the device in its package. mode, which is the most useful one for tracking applications. In this latter mode, the number, location and size of multiple sub-windows that can be acquired can be modified at frame rate (Fig. 4) . It should be noticed that the acquisition of overlapping sub-windows is possible. A temperature probe is integrated within the CMOS chip. When compared to external probes mounted in the package, this leads to more accurate measurement as it is measured on the die itself. As the probe information is read-out via the video link, this function does not require any specific interface.
ELECTRO-OPTICAL CHARACTERIZATION
Low power consumption is one of the major advantages of CMOS image sensors when compared to CCDs. This is particularly the case when considering the power requested for the total imaging function thanks to the low number of peripheral chips required for the CMOS device operation (no clock drivers, simplified video chains…). The measured power consumption of the array is less than 80 mW. More information about the device operation is available in [9] .
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Fig. 11: along column intra-pixel sensitivity (450 nm spot scan)
As presented in Table 6 , the MTF is better along the Yaxis with respect to the X-axis. This is mainly due to the rectangular shape of the in pixel photosensitive area. MTF degrades when the wavelength increases. 
BEHAVIOUR AGAINST IRRADIATIONS
It should first be noticed that the CMOS imaging array developed for the SSM application was not designed in ).
Ionising radiation campaign
The increases by more than 400 pA/cm 2 for 5% of the pixels and by more than 1.6 nA/cm 2 for 1% of the pixels. Based on the ionising radiation campaign results, the SSM CIS device behaviour is close to what was expected from the test vehicle radiation results and the degradation of the electro-optical performances are low enough to be acceptable for the SSM application. One of the most interesting result is the dark current reverse annealing behaviour which can be observed after baking operation. 
CONCLUSIONS
A 750X750 pixels CMOS image array was developed for the SSM miniature star sensor application, featuring functionalities dedicated to tracking applications. The electro-optical characterisation demonstrated that the associated performances are very good and can fulfil the SSM requirements. The degradations induced by ionising radiations showed to be acceptable with respect to the SSM specifications. As expected, dark current and low frequency noise were degraded by protons irradiations for few pixels. Such an impact can be managed for the SSM application as these few pixels can be discarded during the data processing. 
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